
Annex to the Implementing Arrangement Between 
the United States Department of Energy and 

the Japan Atomic Energy Research Institute on 
. Cooperation in Research and Oevelopment in the 

Area of High Temperature gas-Cooled Reactors 

Annex 2. Collaborative Program for the 
Coated Particle Fuel Performance Test 

1.0 Introduction and Terms of Reference 

Purwant to Article III-2 of the Implementing Arrangement between the 
United States Oepartment of Energy (DOE) and the Japan Atomic Energy 
Research Institute (JAERI) on Cooperation In Research and Development in 
the trtt of High Temperature Gas-Cooled Reactors (HTGRs) of September 27, 
1985 (hereinafter referred to as the "DOE-JAERI Implementing Arrangement"), 
DOE and 3AERI (htrttnaftw referred to at the *Parties*) rgrtt to establish 
this Annex to define the detalltd provisions of a collaborattvt program for 
the performance testin 
referred to as the l Co P 

of coated particle fuels for HtGRs (hereinafter 
lsboratlvt Program") 4n accordance with the 

provisions of the DOE-JAERI Implementing Arrangement, as follow: 

2.0 Collaborative Program 

P.1 The okjectiw of the Collatxatlve Proqram are to detem!nt (1) the 
performance of both Parties' Low Enriched Uranium (LEU) coated particle 
fuels during irradiation under normal operating conditions, and (2) the 
capabflity of the irradfated coated part!cle fuels to meet specified 
faflurc fractfon lfmfts under core htatup simulation test (CHST) 
condftlons. 

2.2 The Col!aborctivt Program shall consist of irradtatfon cf fuel rods 
contalning reference coated fuel partlclcs of each Party fn the High Flux 
Isotope Reactor (HFIR) at the Oak Rtdge Nattonal Laboratory (ORNL), ost- 
irradiation cxamfnatlons (PIES) at ORNL and at the GA technologies' 

'facfllty ln San Diego, California, and CHSTs at.ORNL. 
P 6A) 

2.3 In consultation with DOE, JAERI shall be responslblt for fabrication 
of the JAERI fuel rod specimens and for safekeeping of the specimens during 
their transportation to the United States. 3AERI shall use lts best 
efforts to deliver thefr fuel rods to the Los Angeles Inttrnatfonal 
by February I987 for transfer to DOE. 

Afrport 

2.4 In consultation with JAERI, DOE shrll be responsible for the 
followfng: 

(1) Safekeeping of the JAERI fuel rods durlng all operations subsequent 
to receiving them et the Los Angeles International Atrport. 

(i) Transportation of the JAERI fuel rods to the 6A faclllty. 



. 

(3) Fabrfcatf on of the DOE fuel rods and prtfrradfatfon 
characterftatfon testing of both Parties' fuel rods. 

(4) franspprtatfon of both Parties' fuel rods to ORNL, dtsfgn and 
fabrfcatfon of two Identical HFIR capsules, and rssembly of each 
Parties' fuel rods into separate capsules. 

(S) Performance of the frradfatfon tests, dfrassembly and PIE of both 
*. capsules; the CHSTs on both Parties' irradiated fuel rods; and the 

l nalysfs of data and5documtntation of results. 

(6) Final dls osal 
,. the Colla !I 

of the irradiated coated particle fuels used in 
oratfvt Program and other radioactfvt waste arfsfng from 

the Collaborative Program. , 

2.5 In consultation nfth JAERI, DOE shall 
Collaboratfvt Program which shall descrfbe t a 1 

repare a Test Plan for the 
capsule dtsfgn, lrrrdfatfon 

tests, PIES and CHSTs; and shall provfde the documtntatfon requfrtments and 
projected schedule and costs. 
writing. 

The Test Plan shall be mutually agreed to In 

2.6 The JAERI fuel rods shall contain coated UOI fuel 
P 

articles of 
approximately SIX percent enrfchment and the JAERI capsu t shall be 
kradfated for four HFIR cycles to produce the desired burnups and neutron 
fluences. The DOE fuel rods shall contain coated UC0 ffsrfle fuel 
particles of approximately 20 percent enrichment plus coated ThOI fertile 
partfclts, and the DOE capsule shall be itradfated for six HFIR cycles. 

2.7 Durfng the HFIR frradfatfons, DGE shall monftor ffssion gas rt:etre 
and temperatures , and after frradfatfon, fuel burnups and neutron fluences 
shall be determined for both capsules. 

2.8 DOE shall conduct PIES on tech capsule that nfll Include: capsule 
disassembly, visual txamfnatfon, fuel rod and graphite component lnetrology, 
TRIG& fissfon gas release tests, long-term acid leach tests, ctramograph B 
electron mfcro 

1 
T robe txamlnation and other ~xamfnatfons or ttsts as mutua ly 

agreed by the artlo. 

2.9 DOE shall conduct a serfes of CHSfs on selected 3AERI and DCE 
irradfated fuel rods. The CHST exposure c clts (temperatures and times) 
shall be specfffed In the Test Plan, and t t number of tests to be $: 
conducted for each Party shall be lfmfttd to a maximum of four tests of up 
to approxtmattly 1000 hours duration, 
include a 

The apparatus for the CHSTs shall 
htatup furnace with a capacity for up to four reference slta fuel 

rods per test. DOE shall assemble such an apparatus at ORNL for thlr 
Collaboratfvt Program. Followtng the complttlon of this Collaborative 
Program, this apparatus shall be available on a priority basfs for 
addltlonal CHSTs on JAERI fuel specimens that are covered under subsequent 
OOE/JAERI agreements. Costs to JAERI for any such future CHSTs shall 
consfst of the labor and any material costs rcqufrtd to conduct tests, but 
shall not fncl;rde facflfty use charges or apparatus costs, except for my 
agreed to apparatus modtffcatfons. The term of this shall be for five 
years following the conclusfon of the CHSTs under this Collaborative 
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Pro ram. 
sha ! 1 

Costs for decontamination and final disposition of this apparatus 
be borne by DOE. 

2.10 3AERI 
Program, ts 0 

ttsonnt7 nay observe test actfvitfts of the Collaborrtlvt 
ndicattd In the Test Plan, by short-ten visits of u to two 

vfsitots at any one time. Such vfsfts shall be subject to prfor g DE 
approval on oath 0ccasIon. 

2.11 The cost of iht Collaborativt Pro ram shall be shared by the Parties. 
the total cost shall lncludt the costs 0 or all actfvitfes repulted to 
conduct the Collaboratfvt Program, excluding personnel, trsvtl rnd fuel rod 
fabrication costs. These actfvftfts include test planning, capsule design, 
fuel rod quality assurance and characterization tests, capsule fabrfcatfon, 
Irradiation and survtillanct, PIES, CtiST apparstus prtparatlon, CUTS, data 
analysis and documentation. 

3.0 Hanagtmtnt t 

3.1 The Parties agree to establish a Coordlnatfnq Cornnitttt to manage the 
Collsboratf vt Program. 

3.2 The Coordfnattng Conmitttt shall be composed of two members, one 
being designated by each Party. Each rntmbtr shall have one vote and all 
decisions of the CootdInatfng Comnftttt shall be by unanfmfty, 

3.3 The Coordfnstlng Conaittet shall meet rnnuslly or es requited on a 
date and at a location as mutually agreed by the Parties. 

3.4 The functions of the Coordinatinq Comnltttt shall be to: 

(1) Review and approve the Test Plan for the Collsborattvt Program, 

(2) Rtvftw, u p a-9, and revlst the Test Plan as needed. d t 

(3) Rtvftw th e mp tmentatfon of the Collaborative Program and i I 
rtcontnd corrective sctfons to resolve aqy problems. 

(4) Review the cost and the projection of expenditures. 

(5) Rtvftw and approve plans for personnel visits. 

3.5 The Coordfnatin9 Comnfttee shall c'oordfnste Its activities with the 
Joint Stttrfng Committee tstabltshtd by the DDE-JAERI fmplemtntlng 
Arrangement. 

4.0 Finance 

4.1 JAERI shall provldt a financial contribution to DOE on an annual 
basis, as mutually agreed upon In wrftfn 

1 
. The lump sum 

made on or before March 31 of each year n compliance wit R 
aymtnts shall be 
an fnvolca which 

shall .bt sent to JAERI on or before February 28, JAERI shall provfdt an 
Initial payment to DOE wfthln 30 days after this Annex has been slgntd by 



both Partfcs. JAERI shall arrange to make the payments In US. dollars ln 
. accordance wlth Instructions provldtd by DDE. . 

4.2 In cfanuary of tAch year, DOE shall provide to JAERI a projectfon of 
l xptndftures for the Collaborative Program covering the next U.S. f4scal 
*or. 

a.3 In January of each year, OOE shall provide to JAERI an accountfn of 
expenditures for the Collaboratfvt Program for the prtvfous U.S. ffsca 0 
year. 

4.4 It is understood that tht abtlfty of the Parties to carry out their 
obligations under the Collsboratfvt Program fs subject to the ava!labf Ity 
of appropriated funds. If at any time DOE or JAERI is unable to provf a e 
its financialsontributlon, neither DOE nor JAERI shall be obligated to 
continua to expend any funds for the Collaborative Program, 

8 

6.0 Information 

5.1 JAERI shall provide to DOE all information that 1s rtqulrtd for WE 
to conduct the proposed frradfatlon, PIES and CHSTs of the JAERI fuel rods. 

S,2 DOE shall provide to JAERI all Informatfon obtafntd from the 'fuel 
lrradfatlon test and the CHSTt of the JAERI fuel rods, as well as the port- 
Irradfation analysts and other data analysts of these tests. Furthermore, 
DDE shall provfdt to JAERI the same information obtafntd from the tcttlng, 
post-lrrsCtation analysts, and other data analyses of the DDE fuel rods. 

5.3 The Parties shall each have all right to use, distlost, publish, or 
dfsttminatt infoknatfon 
DOE 1nStctfons 5.1 and E 

rovfded to DOE by 3hERI and provided to JAERI by 
.2 above, for any and al!.purposts whatsoever. 

5.4 Proprietary information as defined ln Article VI df iht OOE-JAERI 
Im ltmntlnp Arra~:~enent sh&ll not be accepted for or utilize3 In the 
Co P laborativt Program without the express mutual written aqretmtnt of the 
Parties setting forth the terms and conditions for such acctptance or 
utWtat1on. 

5.6 OOE shall use fts best efforts to send JAERI all fnfornation obtalned 
from the testing and analysts prior to the release of such information to 
qy third party. 

6.0 Patents 

With regard to Inventions or dlscoverfts made or concefvtd by DOE In the 
course of or under the ttstlng of the JAERI coated fuel articles that are 
larprovtments to the JAERI coated fuel particles, JAERI s R all acquire all 
right, title, and fnttrtst In and to such Inventions or discovtrfts in 
Japan, subject to a nonexclusM, trrevocable, rdyalt -fret llccnse to DOE, 
its Government, and its nationals designated by It. ii OE shall acqufre all 
right, title, and interest In and to such inventions or discoveries in the 
United States and third countries, subdtct to a nonexclusive, Irrevocable, 



. 
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royrlty-fret )ktntt to JAERI, Its 6ovcrnmtnt, and its nrtfonals daslgnattd 
by tt. Tht htths shall each assume tht rtsponsiblllty to pay @wards or 
compcnsatlon rtqulted to bt 
arm. The ParZltt shall 8ac R 

atd to Its own natfonsls accotdfng to its own 
, wlthout prt@dlcc to my ttghts of Inventor8 

under ltr natfonal laws, take all necessary steps to providt thr 
cooperrtfon from Its lnvcntots rtqulrtd to wry out the provlrlons of thlr 
patbqrrph, 

7.0 "Durrtlon 

Tht Collaboratlrt Program shall enttr Into forct upon tht latttr datt of 
rlpaturt of this Annex by the Partfts and shall rtmajn in forct for & 
period of flvt years. 

For THE UNITE6 STATES 
DEPARTMENT OF ENERGY 

For THE JAPAN ATOMiC ENERGY 
RESEARCH INSTITUTE 

DATE: March 24, 1986 


